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Guanmin Tang, Changlin Zhai*, Zhiyong Wang and Hao ChenAbstract
Background: Although various iatrogenic complications could be observed in the process of permanent pacemaker
implantation, pacemaker electrode mistakenly implanted into left ventricle via subclavian artery and aortic valve has not
been reported.
Case presentation: Herein, we reported a 71-year-old woman with permanent pacemaker mistakenly implanted into
the left ventricle. During the operation of permanent pacemaker implantation, puncture was performed on her subclavian
artery by mistake, and then the pacemaker electrode was put into the cardiac apex of left ventricle via ascending
aorta reversely.
Conclusion: The further operation could be conducted.
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Since the first successful implantation of permanent
pacemaker in 1958, it has been widespread used in
clinics and gradually becomes an important method to
treat cardiovascular diseases [1]. Alternative pacing sites
include traditional right ventricular apical and right ven-
tricular septum, in which physiological pacing is stimu-
lated. Up to now, both left ventricular epicardial pacing
via coronary sinus and left ventricular endocardial
pacing via the puncture site of atrial septum have been
applied in clinics [2]. The iatrogenic complications of
pacemaker implantation include pneumothorax, hemo-
thorax resulting from entering the subclavian artery by
mistake, electrode falling off, thromboembolism, cardiac
perforation, cardiac tamponade etc. [3]. However, it has
not been reported that the permanent pacemaker was
implanted in left ventricular apex by mistake via sub-
clavian artery. Herein, we reported the first case of such
situation.* Correspondence: zhaichanglin_zj@163.com
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A 71-year-old female patient who was diagnosed as
“rheumatic valvular heart disease, mitral stenosis and in-
sufficiency” underwent mitral valve replacement in our
thoracic surgery department two years ago. After the op-
eration, amiodarone (0.2 mg bid) was administrated to
the patient for a long time because of paroxysmal atrial
fibrillation. Four days before admission, she suffered
from dizziness without syncope or amaurosis, and then
came to our emergency room. Electrocardiogram (ECG)
indicated atrial fibrillation with slow ventricular rates
(37–38/min). Cardiac ultrasound demonstrated postop-
erative state of mitral valve replacement, enlargement of
left atria and mild reflux of pulmonary valve. A tempor-
ary pacemaker was implanted before admission. The pa-
tient was diagnosed as “rheumatic valvular heart disease,
postoperative state of mitral valve replacement, atrial fib-
rillation with slow heart rate, the state of temporary
pacemaker implantation, chronic heart failure (NYHA
IIclass), and diabetes”.
Amiodarone was discontinued after admission. One
week later, we regulated the rhythm of patient’s tempor-
ary pacemaker to 30/min. ECG monitor suggested the
occurrence of significant sinus bradycardia with atrio-
ventricular junctional escape beat, and occasionally withhis is an Open Access article distributed under the terms of the Creative
ommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and
iginal work is properly credited. The Creative Commons Public Domain
g/publicdomain/zero/1.0/) applies to the data made available in this article,
Fig. 1 Cardiac ultrasound after operation. A Cardiac ultrasound demonstrated pacing electrode in ascending aorta and left ventricle. B Cardiac
ultrasound demonstrated pacing electrode in ascending aorta and left ventricle
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sinuatrial node and atrioventricular node, a permanent
dual-chamber pacemaker was prepared to be implanted.
During the course of operation, patient suffered from
chest distress, dyspnea, lung rales, and rapid atrial flutter
in ECG, which suggested the aggravation of heart failure.
After the treatment of oxygen, morphine (5 mg iv), and
furosemide (20 mg iv), the patient was getting better.
After operation, excess bleeding was found on the punc-
ture site. Considering the severity of patient’s disease
and poor operation endurance, a single-chamber pace-
maker (PhilosIISR, BIOTRONIK Company) was chosenFig. 2 Chest CT after operation. A postoperative state of cardiac pacemaker im
aorta. C Chest CT scanning indicated the pacing leads in left ventricleto take place of dual-chamber pacemaker after contact-
ing with patient’s relatives. Parameters settings of the
single-chamber pacemaker were demonstrated as follows:
the threshold of ventricular pacing was 0.8 V (0.5mS);
the amplitude of R wave was 30.1mv; and the electrode
impedance was 856Ω.
Both pacemaker function and Holter indicated favorable
behavior of the pacemaker after the operation, and stitches
were taken out one week later. Nine days later, the reexami-
nation of cardiac ultrasound demonstrated as follows: post-
operative state of mitral valve replacement, normal artificial
biological mitral valve, enlargement of left atria, mild refluxplantation. B Chest CT scanning indicated pacing electrode in ascending
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peak, and pacemaker in ascending aorta and left ventricle
(Fig. 1a, b). Chest computed tomography (CT) scan indi-
cated that the pacemaker electrode was put into aorta and
left ventricular (Fig. 2b, c), which suggested that the pace-
maker had been put into subclavian artery by mistake and
the pacing electrode was implanted in the left heart.
Traditional right ventricular apical pacing belongs to un-
physiological pacing, while the most studied physiological
pacing regions include right ventricular outflow tract
(RVOT) and septum, which can improve patients’ heart
function [4, 5]. However, various complications may appear
during the course of RVOT and right ventricular septum
pacing and increase the risk of operation, such as high
threshold of pacing, difficult fixation and location of pacing
leads, long-duration operation, easy dislocation, and even
the cardiac perforation etc. [6–8]. Cardiac resynchroniza-
tion therapy (CRT) has been widely applied in clinics toFig. 3 ECG after pacemaker implantation. A The left bundle-branch block i
pacemaker implantation suggested rapid atrial flutterconduct left ventricular epicardial pacing via coronary sinus
currently. However, it is difficult to conduct left ventricular
endocardial pacing via the puncture site of atrial septum
because of the occurrence of side-effects, such as high risk
of thromboembolism, impact on the function of mitral
valve, and myocardial damage caused by taking out the
pacemaker. Therefore, we reported a case that pacemaker
was implanted into left ventricle by mistake which made
unnecessary troubles to our doctors.
In this case, patient’s diagnosis was definite. On October
6, 2014, a cardiac permanent pacemaker was implanted be-
cause the patient was suffering from atrial fibrillation and
atrial flutter with sinus bradycardia (30-40/min). The reex-
amination of cardiac ultrasound demonstrated that the
pacing leads were put into left heart, which suggested that
pacing electrode was implanted into left ventricle via
subclavian artery by mistake. The reasons included: 1)
during the course of operation, patient’s heart functionn ECG after temporary pacemaker implantation. B ECG after permanent
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after we performed a puncture on her subclavian artery
by mistake. However, we regarded the excess bleeding
and the increase of blood pressure as the results of the
rise of central venous pressure caused by the aggrava-
tion of heart failure. Moreover, acute heart failure could
result in hypoxia, which made troubles in recognizing
whether the blood was from artery or vein; 2) after the
pacing leads were implanted, the fluoroscopy should
have been conducted in post-anterior view, 45-degree
left anterior oblique view and 30-degree right anterior
oblique view, respectively [9]. However, after the occur-
rence of chest distress, drugs were administrated to
treat acute heart failure immediately, which also induce
the operator to shorten the duration of operation. In
addition, angiography has not been performed to con-
firm the location of pacing leads, and multiple body
position fluoroscopy wasn’t conducted as well after the
implantation of pacing electrode, while post-anterior
view scanning during the course of operation couldn’t
confirm the location of pacing electrode accurately
(Fig. 2a); 3) it was easy to locate the passive electrode
in traditional right ventricular apical pacing. In addition,
the temporary pacing is implanted in the right ven-
tricular apex generally, which is relatively helpful to lo-
cate the passive electrode in the right ventricular apex
also. However, in our operation, the active electrode
was used and prepared to implant into ventricular
septum, which was difficult to locate. And it was hard
to be located with the reference of the temporary pace-
maker, which was normally positioned in the right ven-
tricular apex. Therefore, we unfortunately mistook left
ventricle for right ventricular low septum, and then the
pacing electrode was implanted into left ventricle; 4)
the electrocardiogram (ECG) after the pacemaker im-
plantation is helpful in locating pacemaker. For ex-
ample, the left bundle-branch block showed in ECG is
common seen in right ventricular paced patients
(Fig. 3a), while the right bundle-branch block in left
ventricular paced patients. In this case, the patient suf-
fered a sudden heart failure. The ECG suggested rapid
atrial flutter without any pacemaker signal (Fig. 3b).
Therefore, it was unable to evaluate the position of the
lead through ECG.
Conclusions
Further solutions included: 1) another operation would be
performed to take out the pacing leads, and new cardiac
permanent pacemaker should be implanted again. How-
ever, the risk of operation couldn’t be eliminated, and the
biggest risk was the bleeding from the puncture site on
subclavian artery. In order to prevent the occurrence of
excess bleeding, covered stent or surgical ligation could be
used, while the wound resulted from surgical ligationwould be larger than that from covered stent; 2) Left ven-
tricular permanent pacemaker could be preserved, and
this might promote the occurrence of thromboembolism.
Therefore, patients required life-long anticoagulant drugs.
At the same time, pacing leads preserved in left heart
might influence the function of aorta valve, lead to aortic
insufficiency induced heart failure, or even result in the
occurrence of cardiac perforation. The further operation
could be conducted in our hospital or superior hospitals.
At last, there are several methods to early recognize
and avoid the occurrence of such incidents: 1) When
subclavian venous puncture is attempted, the subclavian
artery is probably often advertently punctured. However,
it can be distinguished by observing the color and pres-
sure of the extraction blood. When necessary, arteriog-
raphy can be adopted; 2) The successful venipuncture
can be confirmed by observing the guidewire advancing
into the inferior vena cava under fluoroscopy; 3) If ven-
tricular premature beats with right bundle branch block
happened frequently after the guidewire advanced into
the ventricle, then the possibility of the guidewire enter-
ing the left ventricular through the subclavian artery
need to be concerned; 4) After the pacemaker was im-
planted, right ventricular pacing was indicated when
ECG showed the left bundle branch block, otherwise left
ventricular pacing was indicated when ECG showed the
right bundle branch block. 5) For a well-skilled operator,
the technology of program-controlled telemetry for
pacemakers and multi-dimensional images may help
identify position of the pacing lead.
Consent
Written informed consent was obtained from the patient
for publication of this Case report and any accompany-
ing images. A copy of the written consent is available for
review by the Editor of this journal.
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